Intracellular signaling pathway of endothelin-1.
The intracellular signaling pathway of endothelin-1 (ET-1) was studied in individual mesangial cells (MCs) and vascular smooth muscle cells (VSMCs) using microspectrofluorimetry of fura-2 ([Ca2+]i), SPQ ([Cl-]i), and bisoxonol (membrane potential). ET-1 elicited a five-fold increase in [Ca2+]i that showed immediate and sustained phases. Both the Ca(2+)-free medium and nifedipine pretreatment curtailed the sustained phase of the response to ET-1. ET-1 resulted in sustained membrane depolarization of MCs and VSMCs. This depolarization was not attributed to Na influx, as Na-free medium did not abolish it. A Cl(-)-channel inhibitor, IAA-94, blunted the depolarization and sustained elevation of [Ca2+]i in response to ET-1. In aortic rings, both nifedipine and IAA-94 attenuated ET-1-induced contraction. No additivity in the effect of nifedipine and IAA-94 was detected. Studies of SPQ fluorescence changes induced by ET-1 revealed an immediate and sustained increase in fluorescence intensity consistent with the decrease in [Cl-]i. The sustained but not immediate increase in SPQ fluorescence was virtually abolished in Ca(2+)-free medium with or without pretreatment with the intracellular Ca2+ chelator BAPTA. In conclusion, we hypothesize that ET-1 results in Ca2+ mobilization and Ca(2+)-dependent and -independent activation of Cl- channels. Ensuing Cl- efflux causes membrane depolarization and, in turn, activation of voltage-gated Ca2+ channels in MCs and VSMCs. The latter results in sustained elevation of [Ca2+]i that is indispensable for the full-scale contractile response to ET-1.